In vitro models for the assessment of inflammatory and immuno-modulatory effects of the volatile organic compound chlorobenzene.
An in vitro cell culture system based on an air/liquid culture technique was developed which allows a direct exposure of cells to volatile chemicals without medium coverage. For the establishment of the experimental system, chlorobenzene was used as a model compound. Chlorobenzene is a volatile organic compound which is mainly used as a solvent. Beside other adverse health effects, chlorobenzene exposure has been shown to be associated with respiratory tract irritations, Th2 differentiation, and allergic sensitizations. Human peripheral blood mononuclear cells (PBMC) and lung epithelial cells (A549) were exposed to chlorobenzene via gas phase for 20 h. Additionally, PBMC were incubated with culture supernatants from exposed lung epithelial cells. High chlorobenzene concentrations (100 g/m(3)) induced IL-8 production in A549 cells, whereby lower concentrations (10 microg/m(3)-1 g/m(3)) stimulated the secretion of the monocyte chemoattractant protein-1 (MCP-1). A direct effect of chlorobenzene on the cytokine secretion of PBMC was not found. However, if PBMC were incubated with culture supernatants of exposed lung cells, an enhanced production of the Th2 cytokine IL-13 was observed. This induction was prevented in the presence of an anti-MCP-1 antibody. Our data suggest that chlorobenzene induces the production of inflammatory mediators in lung cells. The primary chlorobenzene caused release of MCP-1 in lung epithelial cells may secondarily result in a Th2 differentiation in T lymphocytes. These findings may contribute to the understanding of how chlorobenzene mediates the development of inflammatory reactions in the airways and contributes to the development of an allergic reactivity.